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^ (54) ATF EXCHANGE DEVICE 
• (11) 2-72299 (A) <43) 12.3.1990 (19) JP 

(21) Appl. No. 63-222800 (22) 6.9.1988 

(71-^ MK SEIKO CO LTD (72) SATO^HI SHIROYAMA(l) 
• (51) Int. Cl». ri6N37/00,B67D5y02,POlMll/04 

PURPOSE: To enable safe and accurate exchange work to be performed by consti- 
tuting a device conirolling an adjusting means and a forced feed means in 
a manner wherein a difference between supply and disafiarge amounts of oil 
is. generated within a predetermined range. 

CONSTITUTIDN: * An automatic transfiusSon oil (ATF) exchanger device 1 is 
connected to an ATF flow line D. connected to an oil cooler of a radiator 
C. through a discharge oil hose 2 and a supply oil hose 3. The ATF flow line 
D reaches a flow inlet d of the oiJ cooler from an ATF flow outlet Di of 
an automatic transmission A through a hose D- and an ATF flow inlet 
of the automatic transmission A from a flow outlet Ct of the oil cooler through 
a hose Dj. A discharge oil pipe line 4 communicates with a discharge oil tank 
7 through a solenoid valve 6. extracting an inflow of old ATF into the discharge 
oil hose 2 from the ATF flow line D to the waste oil tank 7. A supply oD 
pipe line 5 communicates with a new oil unk 10 through a pump 8 and a sole- 
noid valve 9, and new ATF. stored in the new oil tank 10. is pressurized by 
the pump 8 and forced to be fed to the ATF flow line D from the supply oil 
hose 3. 
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Specification 

1. Title of Invention 

Automatic Transmission Fluid Replacing il^paratus 

2. Claim 

(1) An automatic transmission fluid replacement apparatus which is 
equipped with a means which connects to the oil cooler of an 
automobile or to the automatic transmission fluid line which 
connects to the oil cooler; a fluid draining tube which removes the 
used automatic transmission fluid which flows via said connecting 
means as the engine of the automobile runs; a means which controls 
the opening and closing of said fluid draining tube or the outflow 
of used automatic trcmsmission fluid by adjusting the flow rate; a 
means which detects the amount of used automatic transmission fluid 
which Is removed from the fluid draining tube; a fluid supply line 
which is equipped with a pump or other pressurlzation means which 
pressurizes and circulates the new automatic trsmsmisslon fluid; a 
means which detects the cunount of fresh automatic transmission 
fluid which is pressurized from said fluid supply tube; and a means 
which controls the aforementioned control means and pressurlzation 
mscois so that the difference between the amount of fluid drained 
and the amount of fluid supplied is within a certain range based on 
the amount of fluid drained and the amount of fluid supplied 
provided by both of the aforementioned detection means; 

(2) The cbmposition of Claim (1) , the automatic transmission fluid 
replacement apparatus being equipped with a discharged fluid 
receptacle which stores the used automatic transmission fluid which 
has been removed via the fluid draining tube; a fresh fluid 
receptacle which stores the fresh automatic tramsmission fluid 
which is compressed and sent from the fluid supply tube which is 
provided with a means which detects the weight of the used fluid 
receptacle and at the same time detects the amount of fluid drained 
from changes in the weight of the fluid draining receptacle by the 
means which detects the amount of fluid drained; and a means which 
detects the weight f the fresh fluid receptacle; and detects the 
amount of fluid supplied by the change in the weight of the fresh 
fluid receptacle by the meeuis which detects the amount of fresh 
fluid; 
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(3) The composition of Claim (1)^ th automatic transmission fluid 
replacement apparatus being equipped with a valve means which sets 
in place a short-circuit line which connects a fluid drainage tube 
which is located upstream of the control means and a fluid supply 
tube which is located downstream of the pressurization means in 
which the outflow pressure of the automatic transmission fluid in 
the fluid drainage tube [bne character illegible] valve which 
reaches at least normal [pressure] in said short-circuit line is 
forced to flow to the fluid supply tube side. 



3. Detailed Description of Invention 
[Field of the Invention] 

The present invention relates to an apparatus which replaces 
the automatic transmission fluid used in the automatic transmission 
of an automobile and more particularly to an apparatus of the type 
which replaces the fluid by being connected to the oil cooler or to 
the automatic transmission fluid line which is connected to the oil 
cooler. 

[Description of the Prior Art] 

Prior art examples of this type of apparatus are encountered 
in [Japanese] Utility Model Publication 62-22718^ This means that 
there have been proposals for an apparatus which connects to the 
automatic transmission fluid line which is connected to the oil 
cooler, removes the used automatic transmission fluid discharged 
from the automatic transmission fluid line as the engine runs and 
at the same time pressurizes and circulates the fresh automatic 
trcoismission fluid to the automatic transmission fluid line and 
which replaces virtually all of the automatic transmission fluid 
inside the automobile's transmission. 

[Difficulties Which the Present Invention Attenqpts to Resolve] 

Nevertheless, in the prior art apparatus, the flow rate of the 
used automatic transmission fluid discharged and of the fresh 
automatic transmission fluid supplied respectively had to be 
controlled manually which was not only troublesome but required an 
operator with a certain level of training. What is more, since the 
amount of automatic transmission fluid disch£u:ged fluctuated in 
accordance with the number of times the engine turned over, there 
was no means of accurately finding he amount of fluid drained and 
the amount of fluid supplied. As a result, it caused 
inconveniences in that it was difficult to balance the amount of 
fluid drained and the amount of fluid supplied and the level of 
automatic transmission fluid inside the automobile's transmission 
during operations was lowered excessively and the automatic 
transmission fluid overflowed. In peo^icular, wh n the level of 
the automatic transmission fluid in the automatic transmission was 
lowered excessively, air got into the fluid, sludge which became 
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attached and precipitated inside the automatic transmission was 
lifted up causing strainer to become clogged and ther was the 
possibility that the function of the automatic transmission would 
be adversely affected. 

[Keans Used to Resolve These Problems] 

As a result, the present invention attes^ts to .resolve the 
aforementioned problems by being equipped with a means which 
connects to the oil cooler of the automobile or to the automatic 
transmission fluid line which connects to the oil cooler; a fluid 
drainage tube which removes the used automatic treuismission fluid 
which has flowed in via said fluid drainage means as the engine of 
the automobile xnins; a means which controls the outflow of the used 
automatic transmission fluid by opening cuid closing the drainage 
tube or by controlling the flow rate; a means which detects the 
amount of used automatic transmission fluid removed from the fluid 
drainage tube; a fluid supply tube which is provided with a puji^ or 
other means of pressurization and circulates under pressure the 
automatic transmission fluid; a means which detects the amount of 
fresh automatic transmission fluid circulated under pressure from 
the fluid supply tube; and a means which controls the 
aforementioned control means and the aforementioned pressurization 
device based on the amount of fluid drained and the amount of fluid 
supplied provided by both of the aforementioned detection means so 
that the difference between the amount of fluid drained and the 
amount of fluid supplied is maintained within an indicated range; 
cuid which automatically balances the amount of fluid drained and 
fluid supplied within an indicated range* 

The present invention is also capable of replacing the 
automatic transmission fluid more reliably by a configuration which 
is provided with a fluid discharge receptacle which stores the used 
automatic transmission fluid removed in the fluid drainage tube and 
a means which detects the weight of said fluid discharge 
receptacle; and which detect? the amount of fluid drained by 
changes in the weight of the fluid drainage receptacle using a 
means which detects the amount of fluid drained and at the same 
tljne is provided with a fresh fluid receptacle which stores fresh 
automatic transmission fluid which is circulated under pressure 
from the fluid supply line and with a means which detects the 
weight of the fresh fluid receptacle; so that the amount of fluid 
supplied is detected by changes in the weight of the fresh fluid 
receptacle using a means which detects the amount of fresh oil. 

It can be configured so that it sets in place a short- 
circuiting line which connects the fluid drainage tube which is 
located upstream of the control device and the fluid supply tube 
which is located downstream of the pressurization device and is 
provided with a valve means which opens when the outflow pressure 
of the automatic transmission fluid in the fluid drainage tube 
reaches an indicated value in the short-circuiting lin and forces 



it to flow to the fluid supply tube so that operations can be 
caurried out mor safely. 

Furthermore / in the following practical embodiment of the 
present invention, the connection means corresponds to fluid 
drainage hose 2, the control meams corresponds to electromagnetic 
valve 6, the pressurization means corresponds to the pump 8 and the 
control means corresponds to the control port 20. 

[Practical Embodiment of the Invention] 

Next, we shall use figures to explain a specific exas^le of 
the present invention • 

Figure 1 is a figure which indicates the configuration of a 
practical embodiment of the present invention eoid explains how it 
is connected. 1 is the automatic fluid transmission device; A is 
the automatic transmission for which the automatic transmission 
fluid is replaced by said apparatus 1; B is the engine; and C is 
the radiator which contains the oil cooler. 

Automatic transmission fluid apparatus 1 is connected to 
automatic transmission fluid line D which is connected to the oil 
cooler of radiator C via fluid drainage hose 2 and fluid supply 
hose 3 which are equipped respectively with a connection adaptor. 
Automatic transmission fluid line D should extend to inlet port Cj 
of the oil cooler from automatic transmission fluid outlet port 
of the automatic transmission via hose Dj; to automatic 
transmission fluid inlet port D4 from outlet port of the oil 
cooler via hose D3; it should interrupt the connection of the line 
at either of these two locations; the upstream side should be 
connected to fluid drainage hose 2 and the downstream side should 
be connected to fluid supply hose 3. Furthermore, fluid supply 
hose 3 connects a porous nozzle hose to the tip of this and can be 
set so that this is inserted from automatic transmission filler 
tube thus supplying the fluid. 

A fluid drainage tube 4 which connects to the fluid drainage 
hose 2 and a fluid supply tube 5 which communicates with fluid 
supply hose 3 is formed inside the automatic transmission fluid 
apparatus 1. Fluid drainage tube 4 communicates with fluid 
drainage receptacle 7 via electromagnetic valve 6 and the used 
automatic transmission fuel which flows into the fluid drainage 
hose 2 from the aforementioned automatic transmission fluid line D 
and is eliminated to the waste fluid receptacle 7. Fluid supply 
tube 5 communicates with fresh fluid receptacle 10 via pus^ 8 and 
electromagnetic valve 9; the fresh ; automatic transmission fluid 
which is stored in fresh fluid receptacle 10 is pressurized by pump 
8 and is circulated by pressurization from the fluid supply hose 3 
to the automatic transmission fluid line D. 
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11 is a short-circuiting line which connects the upstream side 
of the electromagnetic valve 6 of th fluid drainage txibe 4 and the 
downstream side of the pump 8 on fluid supply tube 5. When the 
electromagnetic valve 6 is closed and the automatic transmission 
f luid injElow pressure towards the fluid drainage tube 4 reaches 
^htgff^resSure , the valve is closed^ thgartirtomaldrca^t^aKSaS^^ 
fluid is circulated to the fluid supply side and is provided with 
$^el±B&emsrWesa>2 which is [two characters illegible]. 

13 is a second ^hoj^asci2CCffii:1*ng3Ea±ne which connects the 
upstream side of electromagnetic valve 6 on fluid drainage tube 4 
and the upstream side of pump 8 o f fluid supply tube 5 and is 
provided with an eareStrOTiS^e^jHS^VB^^ ; when the used fluid 

inside the used fluid receptacle 7 is discarded, electromagnetic 
valve 14 is opened and pump 8 is driven and the used fluid can be 
drained from fluid supply hose 3. 

Used fluid receptacle 7 and fresh fluid receptacle 10 are 
loaded respectively on support pedestals 15 and 16. Weight 
detectors 17 and 18 which are provided with load cells are placed 
respectively on these support pedestals 15 and 16. 

Figure 2 is a block diagram indicating the control group of 
the aforementioned practical embodiment. 20 is the control board; 
21 is the relay board; and 22 is the operating panel. 

Control board 20 is provided with an input /output circuit 23, 
a CPU 23 and a memory 25. Control is outputted from operating 
panel 22 and weight detectors 17 and 18 to correspond to the input 
signals in accordeuice with the program which has been written to 
memory 25, thus operating the aforementioned punqp 8 €Lnd 
electromagnetic valves 6, 9 and 14. 

Operating panel 22 is configured of display part 26 and 
operating input part 27. The display part 26 is equipped with a 
setting quMtity display device 27 ^ a fluid supply quantity display 
device 28 and a monitor light 29 and are used respectively for 
displaying as follows. 

Set amount display device 27: displays automatic transmission 
fluid replacement amount which is set by the preset key 30 (to be 
explained further on). 

Fluid supply display device 28: displays amount of fresh 
automatic transmission fluid supplied in keeping with automatic 
transmission fluid replacement operations and injection operations 
using injection key 32 (to be explained further on). Furthermore, 
when the removal key 33 (to be explained further on) is pressed, 
the amount of automatic transmission fluid removed is displayed. 

Monitor light 29: lights up and indicates when fluid discharge 
receptacle 7 is full and fresh fluid receptacle 10 is low on fluid 
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Operating and input part 27 is provided with preset key 30^ 
start key 31, injection key 32, removal key 33, used fluid drainage 
key 34 and stop key 35. These are used respectively in the 
following operations. 

Presetting key 30: sets the amount of automatic transmission 
fluid replaced while looking at the display of the aforementioned 
set quantity display device 27 and can be set from lower limit 
values (4 liters) to upper limit values (12 liters) in increments 
of 1 liter. 

Start key 31: carries out initial input for replacement of the 
automatic transmission fluid and operates automatically until the 
set amount of fluid is replaced using the preset key 30 after 
input. Furthermore, when this is pressed without any setting made 
by the preset key 30, the standard amount (6 liters) is replaced 
automatically. 

Injection key 32 / removal key 33: after the automatic 
transmission fluid has been replaced, the level inside the 
automatic transmission is checked. Based on the results, the 
automatic transmission fluid is injected and removed. Operations 
either to inject or remove the fluid using key input are started 
and these operations are stopped by pressing the stop key 35. 

Fluid discharge and drainage key 34: the used fluid inside the 
fluid drainage receptacle 7 is discharged from fluid supply hose 3 , 
drainage is started by inputting the key and the stop key 35 is 
pressed so that this drainage operation can be stopped. 

Figure 3 is a flow chart indicating operations when the 
automatic transmission fluid is being replaced as indicated in the 
aforementioned practical embodiment of the invention. Next, we 
shall explain how the practical embodiment operates based on the 
figures. 

Fluid drainage hose 2 and fluid supply hose 3 are connected to 
the automatic transmission fluid line D of the automatic 
transmission. The engine is started and at the same time, the 
replacement amount Qp (4 to 12 liters) is set using preset key 30 
in the operating panel 22 . When start key 31 is pressed, the 
indicated flow is executed. • 

First of all, the amount of fluid replaced set by the preset 
key 30 is read to memory Qp (1) . Next, the initial weight of the 
used fluid receptacle 7 is read from* weight detector 17 to memory 
Wx ^ the initial weight of the fresh fluid receptacle 10 is read 
from the w ight detector 18 to memory W3 (2). 

Here, the estimated weight + a Qp (a is the specific weight 
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of the automatic transmission fluid) when replacement operations 
have been completed is found based on the initial weight of the 
used fluid receptacle and the set amount Qp which have been read. 
A check is made to see whether or not this weight is at or above 
the weight Wf when the used fluid receptacle 7 is full (3). If it 
is at or above Wf ^ the aforementioned monitor shows that the used 
fluid tank is full and a light comes on indicating that replacement 
for the set amount ceurnot be carried out (4), thus cos^leting the 
flow. In this case^ the operator should replace used receptacle 7 
or drain the used fluid and carry out the operation a second time. 

If there is no likelihood that the used fluid receptacle is 
full, the estimated weight — a Qp (where a is the specif ic weight 
of the automatic transmission fluid) in the fresh fluid receptacle 
when replacement operations have been completed is found and a 
check is made (5) to see whether or not this weight is at or less 
than the weight We when fresh fluid receptacle 10 is. empty. If it 
is at or less than We, the monitor light 29 indicates that there is 
not enough fresh fluid and the lighted display (10) indicates that 
the set amount of fluid cannot be replaced and the flow is 
completed. In this case, the fresh fluid receptacle 10 is filled 
with fresh fluid or it is replaced with a receptacle which is full 
of fresh fluid and operations can be started all over again. 

When it appears that there is not enough fresh fluid, the pump 
8 is driven, electromagnetic valves 6 and 9 open and the fluid 
replacement operations steurt (7). In keeping with this, the used 
automatic transmission fluid inside the automatic transmission 
flows in from the fluid drainage hose 2 and is stored in the used 
fluid receptacle 7 and fresh automatic transmission fluid inside 
the fresh fluid receptacle 10 is circulated at the same time by 
pressure from fluid supply hose 3« 

After the fluid replacement has begun, a reading is made by 
the weight detector 17 of the present weight of the used fluid 
receptacle 7 to memory W^ and a reading is made by weight detector 
18 of the present weight of fresh fluid receptacle 10 to memory Wj. 
The amount of fluid drained (W^ - W^) removed/a and the amount of 
fluid supplied (W2 - W2)/a are found based on these present weights 
(Wi • W2) and are [one character illegible] to memories • Qj. Of 
these, the amount of fluid supplied Q2 is displayed (10) to fluid 
supply amount display device 28. 

Next, based on the amount of fluid drained and- the amount 
of fluid supplied Qj found, a check is made (11) and (12) to see 
whether or not the difference between these - Qj either exceeds 
the indicated value a (0 - 0.5 liters) or is less than the 
indicated value b (0 ; — 0.5 liters). ;If it exceeds a, the pump 8 is 
maintained in operating mode while the electromagnetic valv 6 is 
closed and the supply of fluid is advanced (13). If it is less 
than b, pump 8 is stopped with electrcmiagnetic valve 6 open and the 
drained fluid is advanced (14). In addition, if amount of fluid 
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drained Qi and amount of fluid supplied Qj are nearly balanced 
within an indicated range where b < - Qa < 2, the pump 8 is 
maintained in operating mode and the electromagnetic valve 6 is 
maintained in closed valve mode (15) • Furthermore, a setting is 
made so that there is more fluid supplied by the pump 8 than there 
is of fluid drained when the engine is idling. As a result, step 
(13) is usually not reached. 

When replacement proceeds in this way and the amount of fluid 
drained reaches amount of fluid set (16), the electromagnetic 
valve 6 closes (7). When the amount of fluid supplied reaches 
the amount of fluid set Qp (18), punqp 8 is stopped (19),. Thus, 
when it is determined that both the amount of fluid drained and 
the amount of fluid supplied amount of fluid set Q and 
replacement has been completed (20), the electromagnetic valve 9 
closes as well (21) and the series of operations comes to an end. 

After this, the operator checks the level of the automatic 
transmission fluid in the automatic transmission. After the level 
has been adjusted by operating the injection key 32 or the removal 
key 33 as needed, the engine is stopped, the fluid drainage hose 2 
and the fluid supply hose 3 are removed, the automatic transmission 
fluid line is connected as before and the replacement operations 
are completed. , 

As a result, according to the practical embodiment of the 
present invention, by merely connecting the fluid drainage hose 2 
and the fluid supply hose 3 to automatic transmission line D and 
carrying out key input, the set amount of the automatic 
transmission fluid can be replaced automatically and operations can 
be easily carried out even by an operator who is unfamiliar with 
the process without any of the troublesome manual operations which 
were typical in the prior art. In addition, when the amount of 
fluid drained and the amount of fluid supplied are constantly 
monitored and the difference in these deviates from the indicated 
range, compensating operations are carried out using the operating 
control of electromagnetic valve 6 or pump 8 so that neither of 
these is advanced to an extreme. As a result, there is no 
likelihood of any air becoming mixed in with the automatic 
transmission fluid in the automatic transmission or of an overflow. 
Further, the used automatic transmission fluid drained is heated 
when the engine is driven and is brought to used fluid receptacle 
7 in an expanded state. On the other hcuid, the fresh automatic 
transmission fluid which is supplied is conveyed at ordinary 
temperature. As a result, when replacement is carried out so that 
the amount of volume of both of these is equivalent, fluid is 
supplied at a level which significantly exceeds the initial level 
of automatic transmission fluid inside the automatic transmission. 
Howev r, in the present practical embodiment of the present 
invention, replacement is made based on the weight data of the 
weight detectors 17 and 18 so that the same amount can be replaced 
accurately. In addition, even if the first short-circuiting lin 
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11 mentioned previously is set in place and electromagnetic valve 
6 is closed during the replacement operations and the pressure of 
the fluid drainage tube 4 and the automatic transmission fluid line 
D rises, the relief valve 12 opens and the automatic treuismission 
fluid is circulated so that there is no possibility that fatigue 
will be imparted to any of the tubes by the high pressure or of an 
overload occurring in the oil pump of the automatic transmission. 

[Effectiveness of Invention] 

The present invention is configured as indicated above so that 
it is effective in the following ways. 

Regarding Claim (1): the flow rate need not be adjusted 
manually as was the case in the prior art and operations can be 
carried out easily. The operator need not have specialized 
training to operate the apparatus. In addition, the amount of 
fluid drained and the amount of fluid supplied are maintained 
equally within an indicated range so that there is no likelihood of 
any air becoming mixed in with the automatic transmission fluid in 
the automatic transmission or of any overflow occurring so that 
replacement operations can be carried out safely and accurately. 

Regarding Claim (2) : since the amount of fluid drained and the 
amount of fluid supplied are detected based on their weight, the 
correct amount can always be replaced accurately without any 
changes in the volume caused by the temperature. 

Regarding Claim (3): even if the fluid drained is restricted 
by the control means and the tube is subjected to high pressure, 
these can be resolved by using the short-circuiting line since no 
fatigue is imparted to the tube and no overload occurs in the oil 
pump in the. automatic transmission and operations can be carried 
out safely. _.. 

4. Brief Explanation of Figures 

Figure 1 is a diagram which indicates the configuration of a 
practical embodiment of the present invention. 

Figure 2 is a block diagram indicating how the control system of 
the same practical embodiment is found. 

Figure 3 is a flow chart which indicates how the same practical 
embodiment operates. . 

1 is the automatic transmission fluid replacement apparatus. 
2 is the fluid drainage hose which is the connection means . 4 is 
the fluid drainage tube. 5 is the fluid supply tube. 6 is the 
electromagnetic valve which is the control means. 10 is the fresh 
fluid rec ptacle. i^ast^*t:He*^Hor1:^lx^^ 12»^^h««Me£ 
'^BsL«f&:2SiAii^ 17 and 18 are the weight detectors 
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which ar the weight detection means. 20 is the control board 
which is the control means. A is th automatic transmission. B is 
the engine. C is the radiator which contains the oil cooler. D is 
the automatic fluid transmission line. 

Patent Applicant 
MK Seiko Co., Ltd. 
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Amendment of -the Proceedings (Volonliary) 

September 12, 1988 
To the Directors-General of the Patent Office 

1. Details of the Case 

Patent 63-222800 filed on September 6, 1988 

2. Title of Invention 

Aatomatic Transmission Fluid Replacement Apparatus 

3 • Entity Carrying out Amending 

Relation to the Case: Patent Applicant 

Name: MK Seiko Co., Ltd. 

Address: 1825 Oaza Yunomiya, Koshoka-shi 

Nagano*-ken, Japan 
Representative: Hizuki Maruyama [SEAL] [illegible] 

4. Object of Amendment 
Specification 

5. Details of the Amendment 

As indicated on attached sheet [SEAL] [Patent Office 

September 13, 1988 
Second Filing Section] 
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Specification 

1. Title of Invention 

Aatomatic Transmission Flnld Replacement Apparatus 

2. Claim 

(1) An automatic transmission fluid device which is provided with 
a means which connects to the oil cooler of an automobile or to the 
automatic transmission fluid line which is connected to the oil 
cooler; a fluid drainage tube which removes the used automatic 
transmission fluid which flows in via said connection means as the 
engine of the automobile runs; a means which controls the outflow 
of the used automatic transmission fluid by opening and closing the 
aforementioned drainage tube or by adjusting the flow rate; a means 
which detects the amount of used automatic transmission fluid which 
is removed by the fluid transmission tube; a fluid supply tube 
which is provided with a pump or other means of pressurization and 
which circulates the fluid by pressurization from the 
aforementioned fluid supply tube; and a means which controls the 
aforementioned control mecms and the aforementioned pressurization 
means based on the amount of fluid drained and the amount of fluid 
supplied by both of the aforementioned control devices; 

(2) The composition of Claim (1), the automatic transmission fluid 
replacement apparatus characterized as having a discharged fluid 
receptacle which stores used automatic transmission fluid which is 
has been removed in the fluid drainage tube and a means which 
detects the weight of the aforementioned discharged fluid 
receptacle and detects the amount of fluid drained by changes in 
the weight of the fluid drainage receptacle in the means used to 
detect the amount of fluid drained; at the same time, it is 
equipped with a fresh fluid receptacle which stores fresh automatic 
transmission fluid in the fluid drainage receptacle and the amount 
of fluid supplied is detected by changes in the weight of the fresh 
fluid receptacle by the means used to detect the amount of fresh 
fluid; 

(3) The composition of Claim (1) / the automatic transmission fluid 
apparatus being characterized as setting in place a short- 
circuiting line which connects a fluid drainage tube which is 
located upstream of the control means £md a fluid supply tube which 
is located upstream of the pressurization means and is equipped 
with a valve means which closes and forces the fluid to the fluid 
supply tube side when the outflow pressure of the automatic 
transmission fluid in the fluid drainage tube reaches or exceeds a 
certain value. - 
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3. Detailed Explanation of the Invention 

[Field of the Invention] 

The present Invention ^elates to an apparatus which replaces 
the automatic transmission fluid which Is used In the automatic 
transmission of automobiles and more particularly to a type of 
apparatus which replaces the fluid by connecting to the oil cooler 
or to the automatic transmission fluid line which Is connected to 
the oil cooler. 

[Description of the Prior Art] 

This type of apparatus has been encountered in the prior art in 
[Japanese] Utility Model Publication No. 62-22718. This means that 
there has been a proposal for a device which connects to the 
automatic transmission fluid which connects to the oil cooler ^ 
removes the used automatic transmission fluid which has been 
drained from the automatic transmission fluid as the engine runs, 
at the same time circulates the pressurized fresh automatic 
transmission fluid to the automatic transmission fluid line so that 
nearly all of the automatic transmission fluid inside the automatic 
transmission is replaced. . 

[Problems Which the Present Invention Attends to Besolve] 

nevertheless, in the prior art apparatus, the flow rate of the 
used automatic transmission fluid drained and of the automatic 
transmission fluid supplied had to be controlled manually, and not 
only were the operations involved in worldng with it troublesome 
but the operator required a certain degree of training to worlc with 
it. In addition, when the amount of automatic transmission fluid 
drained fluctuated according to the number of times the engine 
turned over, there was no means of obtaining an accurate idea of 
the amount of fluid drained cuxd the amount of fluid supplied. As 
a result, it was difficult to maintain the balance between the 
amount of fluid drained and the amount of fluid supplied and it was 
inconvenient in that the level of the automatic transmission fluid 
inside the automatic transmission dropped excessively during 
operations and the automatic transmission fluid overflowed. In 
particular, when the level of the automatic transmission fluid of 
the automatic transmission dropped excessively, air got into the 
automatic transmission fluid, the sludge which had become attached 
to and precipitated Inside the automatic transmission was lifted 
up, the strainer became clogged and the function of the automatic 
transmission was adversely affected, 

[Means Used to Resolve These ProblCTis] 

As a result, the present invention is provided with a means 
which connects to the oil cooler of an automobile or to the 
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automatic transmission fluid line which is connected to the oil 
cooler; a fluid drainage tube which removes the used automatic 
transmission fluid which flows in via said^ connection meeuis as the 
engine of the automobile runs; a means which controls the outflow 
of the used automatic transmission fluid by opening and closing the 
aforementioned drainage tubq or by adjusting the flow rate; a means 
which detects the amount of lised automatic transmission fluid which 
is removed by the fluid transmission tube; a fluid supply tube 
which is provided with a pump or other means of pressurization and 
which circulates the fluid by pressurization from the 
aforementioned fluid supply tube; and a means which controls the 
aforementioned control means, so that the aforementioned 
pressurization means based on the amount of fluid drained and the 
amount of fluid supplied by both of the aforementioned control 
devices automatically balances the amount of fluid drained and the 
amount of fluid supplied within an indicated range to resolve the 
aforementioned problems. 

Since the present invention is configured so that is has a 
discharged fluid receptacle which stores used automatic 
trcuismission fluid which has been removed in the fluid drainage 
tube and a means which detects the weight of the aforementioned 
discharged fluid receptacle and detects the amount of fluid drained 
by changes in the weight of the fluid drainage receptacle in the 
means used to detect the amount of fluid drained; at the same time, 
it is equipped with a fresh fluid receptacle which stores the fresh 
automatic transmission fluid in the fluid drainage receptacle and 
the amount of fluid supplied is detected by chcuiges in the weight 
of the fresh fluid receptacle by the means used to detect the 
amount of fresh fluid, the fluid can be replaced more accurately. 

In addition, it can be configured so that it sets in place a 
short-circuiting line which connects a fluid drainage tube which is 
located upstream of the control means and a fluid supply tube which 
is located upstream of the pressurization meeois and is equipped 
with a valve means which closes and forces the fluid to the fluid 
supply tube side when the outflow pressure of the automatic 
trcuismission fluid in the fluid drainage tube reaches or exceeds a 
certain value and carries out operations more safely. 

Furthermore, in the following practical embodiment of the 
present invention, the connection means corresponds to the fluid 
drainage hose 2 , the adjusting means corresponds to the 
electromagnetic valve 6, the pressurization means corresponds to 
the pun^ 8 and the control meems corresponds to the control board 
20. 

[Practical Embodiment of the Invention] 

Next, we shall explain the invention in great r detail using 
figures. 



16 



Figure 1 is an diagram which indicates the configuration of 
the practical embodiment of the present invention and the invention 
when it is connected. 1 i n dicates the automatic transmission fluid 
replacement apparatus; A indicates the automatic transmission for 
which the automatic transmission fluid is replaced by apparatus 1; 
B is the engine; and C is. the radiator which contains the oil 
cooler. 

Automatic transmission fluid replacement apparatus 1 is 
connected to automatic transmission fluid line D which is connected 
to the oil cooler of radiator C via fluid drainage hose 2 and fluid 
supply hose 3 which are equipped respectively with a connection 
adaptor* Automatic transmission fluid line D should, reach the 
inlet port from the automatic transmission fluid outlet port 
of the automatic transmission via hose Dj/ it should reach 
automatic transmission fluid inlet port D4 on the automatic 
treoismission from the outlet port Cj of the oil cooler via hose D3, 
interrupt the connection of the line at any of these locations and 
should connect the upstream side to fluid drainage hose 2 and the 
downstream side to fluid supply hose 3. Furthermore r fluid supply 
hose 3 can be set so that it connects a porous nozzle hose to the 
tip of this and can supply the fluid by inserting this from the 
filler tube E of the automatic transmission. 

A fluid drainage tube 4. which communicates with the fluid 
drainage hose 2 is formed inside the automatic transmission fluid 
apparatus 1 and a fluid supply tube 5 which communicates with fluid 
supply hose 3 is likewise formed inside the same apparatus. Fluid 
drainage tube 4 communicates with fluid drainage receptacle 7 via 
electromagnetic valve 6 and the used automatic transmission fluid 
which flows into fluid drainage hose 2 from the aforementioned 
automatic transmission fluid line D is removed toward used fluid 
receptacle 7. Fluid supply tube 5 communicates with fresh fluid 
receptacle 10 via pump 8 and electromagnetic valve 9. Fresh 
automatic transmission fluid which is stored in fresh fluid 
receptacle 10 is pressurized by pump 8 and is circulated to 
automatic transmission fluid line D from fluid supply hose 3. 

11 is the first short-circuiting line which connects the 
electromagnetic valve 6 of fluid drainage tube 4 on the upstream 
side and the pump 8 of the fluid supply tube 5 on the downstream 
pside. It is provided with a relief valve 12. When the 
electromagnetic valve 6 closes and the automatic transmission fluid 
/ inflow pressure towards the fluid drainage tube 4 - reaches a 
/ pressure which is higher than ordinary pressure, the valve opens 
i and this relief VcJ.ve circulates the automatic transmission fluid 
to the fluid supply side and relief valve 12. 

13 is a second short-circuiting line which connects the 
electromagnetic valv 6 of the fluid drainage tube 4 on th 
upstream side and the pump 8 of the fluid supply tube 5 on the 
upstream [sic] side and is egpaipped with an electromagnetic valve 
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14. ?nien used fluid inside the used fluid receptacle 7 is 
discard d, electromagnetic valve 14 opens and pun^ 8 is driven £md 
the used fluid is drained from the fluid supply hose 3. 

Used fluid receptacle 7 and fresh fluid receptacle 10 are 
loaded respectively on stq>port pedestals 15 and 16. Weight 
detectors 17 and 18 which arie provided respectively with load cells 
£u:e located oh the support part of these support pedestals 15 emd 
16 . 

Figure 2 is a block diagram which indicates the control system 
in the aforementioned practical embodiment of the invention. 20 is 
an adjustment board; 21 is a relay board and 22 is an operating 
panel. 

Control board 20 is provided with an input /output circuit 23, 
a CPU 24 and a memory 25. Control is outputted in aqcordance with 
the input signals from operating panel 22 and weight detectors 17 
and 18 to relay board 21 according to the program written in memory 
25 and the aforementioned pua^) 8 and each of the electromagnetic 
valves 6, 9 and 14 are activated. 

Operating panel 22 is made up of a display peurt 26 and an 
operating and input part 27. The display part 26 is provided with 
a setting amount display part 27, a fluid supply amount display 
part 28 and a monitor light 29. These are used for displaying as 
follows . •* :^ 

Setting amount display 27: this displays the amount of 
automatic transmission fluid replaced which is set by the preset 
key 30 (to be ezpl£u.ned further on) . 

Fluid supply . amount display 28: this displays the amount of 
fresh automatic transmission fluid which has been supplied in 
accordance with the injection operations carried out in the 
automatic transmission fluid replacement operations and by 
injection key 32 (to be explained further on) . Furthermore, ^en 
removal key 33 (to be explained further on) is pressed, the amount 
of automatic transmission fluid removed is displayed. 

Monitor light 29: this lights up when used fluid receptacle 27 
is full and when there is not enough fluid stored in the fresh 
fluid receptacle 10. 

The operating and input part 27 is provided with a preset key 
30, a start key 31, an injection key 32, a removal key 33, a used 
fluid discharge key 34 and a stop . key 35. These are used 
respectively for operations as follows. 

*i '7^ ^^^^ amount of automatic transmission 

fluid replaced while looking at the display of the aforementioned 
setting amount display device 27. it can be set in 1 liter 
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increments ranging from a lower limit value (4 liters) to an upper 
limit value (12 liters). 

Start key 31: this carries out initial input for replacing the 
automatic transmission fluid and operates automatically until the 
replacement is made in the .amount set by the preset key 30 after 
input. Furthermore, when this is pressed without any setting being 
made by the preset key 30, the standard amount (6 liters) of fluid 
is replaced automatically. 

Injection key 32 / removal key 33: after the automatic 
transmission fluid has been replaced, the level inside the 
automatic transmission is checked and the automatic transmission 
fluid is injected and removed based on the results. Operations for 
injection or removal are started through inputting using the key 
and these operations can be brought to a halt by pressing the stop 
key. , 

Used fluid drained key 34 : this drains the used fluid inside 
the fluid drainage receptacle 7 , starts the drainage by key input 
and can stop the drainage operation by pressing the stop key 35. 

Figure 3 is a flow ch£art which indicates operations when the 
automatic treuismission fluid is replaced according to the 
aforementioned practical embodiment of the present invention and 
indicates the operations for the practical embodiment based on this 
figure as follows. 

Fluid drainage hose 2 and fluid supply hose 3 are connected to 
the automatic transmission fluid line D of the automatic 
transmission. When the engine is started and replacement amount Qp 
(4 to 12 liters) is set using the preset set key 30 on operating 
panel 22, the indicated flow is executed by pressing the start key 
-■:31. • • • . 

First, the amount of fluid replaced set by preset key 30 is 
read to memory Qp (1). Next, the initial weight of the used fluid 
receptacle 7 is read to memory by weight detector 17 and the 
initial weight of the fresh fluid receptacle 10 is read to memory 
Wa by weight detector 18 (2). 

Here, the estimated weight + a Qp (where a is the specific 
weight of the automatic transmission fluid) of the used fluid 
receptacle when replacement operations have been completed is found 
based on the initial weight of the used fluid receptacle and the 
set amount Qp which have been read. A check is made to see whether 
or not this weight is at or above the weight Wf when the used fluid 
receptacle 7 is full (3). If it is at or above Wf, the 
aforementioned monitor light lights up (4) indicating that the used 
fluid receptacle is full and that the set amount cannot b replaced 
and the flow comes to an end. In this case, the operator should 
replace the fluid in used fluid r ceptacle 7 or (Lrain the used 
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fluid and carry out input operations a second time. 

If there is any likelihood that the used fluid [receptacle] is 
fullr the estimated weight - a Wp (where a is the specific weight 
of the automatic transmission fluid) of the fresh fluid receptacle 
when replacement has been completed is found. A check is made (5) 
to see whether or not this weight is at or below weight when 
fresh fluid receptacle 10 is empty. If it is at or below W., the 
monitor light 29 lights up indicating that there is not enough 
fresh fluid and that the set amount cannot be replaced (6) and the 
flow comes to an end. In this case, fresh fluid should be either 
added to the fresh fluid receptacle 10 or it is replaced with a 
receptacle filled with fresh fluid and operations should be started 
all over again. 

When it is seen that there is no likelihood that the fresh 
fluid is insufficient, pump 8 is driven, electromagnetic valves 6 
and 9 are . opened and the replacement operations begin ( 7 ) . In 
keeping with this, the used automatic transmission fluid inside the 
automatic tremsmission flows in from the fluid draining hose 2 and 
is stored in used fluid receptacle 7. At the same time, the fresh 
automatic transmission fluid inside the fresh fluid receptacle 10 
is pressurized and circulated. 

After replacement has begun, the present weight of the used 
fluid receptacle 7 is read to memory w^- by weight detector 17 cuid 
the present weight of the fresh fluid receptacle 10 is read to 
memory Wa by weight detector 18 (8). Based on these weights w^ and 
Wj, the amount of drained fluid (w^ - Wx)/a removed and the amount 
of fluid supplied (Wj - W2)/a is found and stored respectively in 
memories and Qa (9). Of these, the amount of fluid supplied 
is displayed to fluid supply amount display device 28 (10). 

Next, based on the amount of fluid drained and the amount 
of fluid supplied Qj, a check is made (11) and (12) to see whether 
the difference - exceeds the indicated value a (0 - 0.5 
liters) or if it is less than the indicated value b (0 - -0.5 
liters). If it is greater than a, pump 8 is maintained in 
operating mode while electromagnetic valve 6 is closed and the 
fluid supply is advanced (13). If it is less than b, pump 8 stops 
while electromagnetic valve 6 is open €md the drained fluid is 
advanced (14). In addition, if the amount of fluid drained and 
the amount of fluid supplied Qj is nearly balanced in the indicated 
range of b < - < a, the pump 8 is maintained in operating mode 
and the electromagnetic valve 6 remains open (15) . Furthermore, it 
is set so that the amount of fluid supplied by the pump 8 is 
greater than the amount of fluid drained while the engine is idling 
so that normally one does not go on vto step (13). 

Thus, when replacement proceeds and the amount of fluid 
drained reaches the amount set Qp (16), the electromagnetic valve 
6 closes (17). In addition, when the amount of fluid supplied Qa 
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reaches the amount of fluid set Qp ( 18 ) / the pun^ 8 is stopped 
( 19 ) . Thus , when it is determined that both the amount of fluid 
drained Qi and the amount of fluid supplied Qa reaches set amount 
Q and the replacement operations are completed (20), 
electromagnetic valve 9 closes as well (21) and the series of 
operations comes to an end... 

Then, the operator checks the level ^ of the automatic 
transmission fluid in the automatic transmission and adjusts the 
level by activating the injection key 32 if needed or by activating 
the removal key 33. Then, the engine stops, the fluid drainage 
hose 2 and the fluid supply hose 3 are removed, the automatic 
transmission fluid line is returned to normal and the replacement 
operations are conpleted. 

As a result, according to the process of the practical 
embodiment of the present invention, the fluid drainage hose 2 and 
the fluid supply hose 3 sore connected to automatic transmission 
line D. By merely carrying out key input, the set amount of 
automatic trainsmission fluid can be replaced automatically and the 
operations can be completed easily even by an operator with no 
special training without any of the troublesom;e manual operations 
that were typical of the prior eort. In addition, when the amount 
of fluid drained aiid the amount of fluid supplied cu:e constantly 
monitored and the difference between these deviates from the 
indicated range, compensating operations are ceurried out by 
adjusting the electromagnetic valve 6 or the pump 8 so that neither 
of these is advanced to an extreme. As a result, there is no 
likelihood of air becoming mixed into the automatic transmission 
fluid in the automatic transmission or of an overflow occurring. 
What is more, the used automatic transmission fluid which has been 
drained is heated when the engine is driven and is brought to the 
used fluid receptacle 7 while it is e^anded whereas the fresh 
automatic transmission fluid which has been suppliied is conveyed at 
ordinary temperature. As a result, when replacement is made so 
that the volume of both of these is equivalent, fluid is supplied 
at a level which significantly exceeds the level of the initial 
automatic transmission fluid inside the automatic transmission. 
However, in the practical embodiment of the present invention^ the 
fluid is replaced based on the weight data by the weight amount 
detectors 17 and 18 so that the same amount of fluid can be 
replaced correctly. In addition, even if the aforementioned first 
short-circuiting line is set in place and electromagnetic valve 6 
is closed during operations and the pressure in the fluid drainage 
tube 4 and the automatic transmiission fluid line D rises > relief 
valve 12 opens and the automatic transmission fluid is circulated. 
As a result, there is no likelihood that fatigue will be imparted 
to any of the tubes by the high pressure or that a overload will be 
impcorted to th oil pump of the automatic transmission. 

Furthermore, the practical embodiment of the present invention 
is provided with an electromagnetic valve 6 as an adjustment means. 
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fluid drainage tube 4 is opens and closes and the fluid drained is 
adjusted. However, when the amount of fluid drained xceeds the 
amount of fluid supplied, an adjustment may be made using the 
adjustment means as a flow rate control valve so that this control 
valve can be closed tightly. In addition, when pump 8 which is a 
pressurization means has a, capacity in which the fluid supply 
velocity is always greater than the fluid drainage velocity, the 
adjustment means only opens and closes the tube at the beginning 
and at the end of the replacement operaitions and can be adjusted so 
that the balance between the fluid supplied and the fluid drained 
is adjusted by turning the pump 8 on and off. Meanwhile, when the 
apparatus is configured so that the capacity of the pump 8 is low 
and the fluid drained precedes the fluid supplied, pump 8 runs 
continuously during the replacement operations €uid can be adjusted 
so that the balance between the fluid supplied and the fluid 
drained is maintained only by adjusting the fluid drained in the 
adjustment means. 



[Effectiveness of Invention] 

The present invention is configured as indicated above and is 
effective in the following ways. 

Regarding Claim (1): operations are simple without any need 
for adjusting the flow rate using the manual operations which were 
typical of the prior art and the operator requires no specialized 
training. In addition, the amount of fluid drained and the amount 
of fluid supplied can be balanced within the indicated range and 
there is no likelihood that any air will become mixed in with the 
automatic transmission fluid in the automatic transmission or that 
there will be an overflow so that replacement operations can be 
carried put safely and accurately. 

. Regarding Claim (2): the amount of fluid drained and the 
amount of fluid supplied is detected based on the weight of these 
so that the amount can always be replaced accurately without any 
adverse effects on changes in the volume brought about by the 
temperature.. 

Regarding Claim (3): even if the fluid drained by the 
adjustment means is restricted emd the pressure inside the tube is 
high, this can be resolved by using the short-circuiting line so 
that replacement operations can be carried out safely without 
causing fatigue to the tube or adding an overload to the oil pump 
of the automatic transmission. 

4. Brief Explanation of Figures 

Figure 1 is a diagram which indicates a practical embodiment 
of the present invention. 
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Figure 2 is a block diagram in which the adjustment system of 
the Scune practical embodiment is found. 

Figure 3 is a flow chart which indicates the operation of the 
same practical embodiment. 

1 is the autoioatic transmission fluid replacement apparatus. 
2 is the fluid drainage hose which is the connection means ; 4 is 
the fluid drainage tube; S is the fluid supply tube; 6 is the 
electromagnetic valve which is the adjustment means; 7 is the fluid 
drainage receptacle; 8 is the pun^ which is the pressurization 
means; 10 is the fresh fluid receptacle; 11 is the short-circuiting 
line; 12 is the relief valve which is the valve means; and 20 is 
the control board which is the control means. ' A is the automatic 
transmission; B is the engine; C is the radiator which contains the 
oil cooler; and D is the automatic transmission fluid line. 

Patent Applicant U.K. Seiko, Ltd. 

Key-ins from page 6 of original Japanese document 
Figure 2 

1. [illegible]; 2. [illegible]; 3. [illegible]. 4. [illegible]; 5. 
[illegible]; 6. Start; 7. Injection; 8. [illegible]; 9. 
[illegible]; 10. Stop. 

Key-ins from page 714 of original Japanese document 
Figure 3 

A. Start; B. End; (1) Qp — set amount; (2) — initial weight; W^^- 
initial weight; (4j Monitor light lights up; (6) Monitor . light 
lights up; (7) Fun^ driven; electromagnetic valve 6 opens; 
electromagnetic valve 9 opens; (8) W^r-present weight; — present 
weight; (10) display; (13) Pump operates; electromagnetic valve 
6 closes; (14); pump stops; electromagnetic valve 6 opens; :( 15) pump 
jcuns; electromagnetic valve 6 opens; (17) electromagnetic valve 6 
opens; (19) pump stops; (20) replacement operations completed; (21) 
electromagnetic valve 9 closes. 
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